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Oral Care Device 

FIELD OF THE INVENTION 

5 The invention relates generally to the field of oral care, and in particular to 

devices which spray a fluid into a human oral cavity tor cleaning purposes. 

BACKGROUND OF THE INVENTION 

10 US Patent 5,203,698 discloses a wet foam sandblaster used for oral care. A 

bubble foam laden with abrasive particles is propelled through a small nozzle by gas 
pressure. The system has very specific applications in the dental industry for 1) general 
cleaning of teeth such as removal of tobacco, tea and other stains; 2) for selectively 
abrading away carious enamel, 3) cleaning prostho Jontic restorations, 4) abrading 
15 various tooth and restorative materials in preparation for bonding, and 5) periodontal 
pocket cleaning with osteophylic abrasives; and 6) cleaning of occlusal pits and fissures 
for sealing. In addition, the system has numerous applications in cleaning and etching 
13 materials in the jewelry, semi-conductor, automotive and other industries. 

The apparatus for cleaning teeth and other surfaces comprises a canister capable 
»p 20 of being sealed and pressurized, and receiving a mixture of liquid, abrasive particles and 
P wetting agent. The canister also has a means to receive a stream of pressurized gas, a 

»F means to disperse pressurized gas into the mixture of liquid, abrasive particles and 

<h wetting agent thereby causing a formation of foam and urging the abrasive particles to ' 

j 8 * become entrained into the foam. Also provided are a means to direct the abrasive laden; 

^ 25 foam to the surface to be cleaned, and a means to control the flow of the abrasive laden 
foam. 

The produVt shown in the '698 patent is sold by Danville Engineering of San 
Ramon, CA r www.Wneng.com) . This product is designed for use by a dental professional 
I in a dentist office zUd not for home use by individual consumers. As such, some of the 
30 features of the proAict make it not suitable for home use. For example, the Danville 
product does not inalude an integral air compressor and electric motor to run the 
compressor. Accordingly, a consumer would have to buy a separate air compressor and 
place it in their bathroom along with the Danville product in order to use the system. 
Such an arrangementys inconvenient and would clutter up the bathroom counter. 
35 Additionally, the Danville product is operated at an air pressure of 40-60psi for 

light cleaning. However, when the extended handpiece is used on the product, the air 
pressure needed is at the upper end of the 40-60psi range (assumed to be about 55-60psi). 
While this pressure range (55-60) is safe when the product is being used by a dental 
professional on a patients teeth, it could be too high to be safely used by an individual in 
40 their home. 

In order for the Danville product to accomplish certain functions, it is designed to 
be operated with a slurry having a volumetric ratio of 2 parts water to one part powder. 
Such a slurry represents an aggressive concentration that should preferably be 
administered by a dental professional and not a consumer during home use. 
45 Air Force Inc. of HollaAd, MI sells a product called the Dental Air Force (see 

www.dentalairforce.com) . This system uses air mixed with water and dental cleaner (sodium 
bicarbonate) to remove food analplaque off the teeth. Air delivers cleaner into tiny spaces 
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between teeth Vnd along the gums. Air and cleaner are sprayed from the end of a slim tip 
to remove plaq\e from the oral cavity. 

A drawback to this system is that every time it is used, a portion of the hand-piece 
must be opened up, a new cup of dental cleaner must be inserted into the hand-piece, and 
5 then the portion of the hand-piece is reattached. This operation is inconvenient. Further, 
the operator must wait 20-30 seconds for the cup to fill with water before the unit can be 
used to clean the teeth. This is yet another inconvenience. Further, because the powder 
is placed in the hand-piece, the hand-piece is relatively large, thus making it awkward to 
use. 

10 Deld^nt Ltd ( www.Deldent.com ) discloses a series of dental products which appear 

to be for use dental professionals and not by people in their homes. This company 
sells several aifi polishing units which the company claims operates at 35 psi. 

SUMMARY OF THE INVENTION 

15 

The present invention is directed to overcoming one or more of the problems set 
forth above. Briefly summarized, according to one aspect of the present invention, an 
13 oral care device includes a toothbrush having a head and one or more bristles extending 

*Q from the head. A conduit is provided for supplying water, particulate and pressured air to 

*0 20 the head such that the water, particulate and pressured air can be sprayed onto the teeth 
^3 * from the head to enhance cleaning. As such, the benefits of spray cleaning and possibly ; 
c t \' brushing the teeth are provided. Further, the bristles act as a guide in positioning the 
;^ head, and the overall oral care device is compact and easy to use. " 

:~ ' According to a second aspect of the invention, an oral care device includes a 

* 3 25 housing having an electric motor within the housing, and an air compressor within the 
jl housing that is operated by the motor. An enclosed container is attached to the housing 

Q and is used for holding a slurry. A first conduit conducts compressed air from the 

1*4 compressor into the container. A second conduit conducts the slurry and air from the 

|tj container to an applicator from which the slurry and air is sprayed into the oral cavity of a 

□ 30 human. By having the electric motor, compressor and container all associated with the 
!* housing, an apparatus is provided which is convenient for home use. 

According to a third aspect of the invention an oral care device comprises an 
electric motor, an air compressor operated by the motor, and an enclosed container for 
holding a slurry. A first conduit conducts compressed air from the compressor into the 
35 container. The compressed air is at a pressure of between about 20psi to about 50psi. A 
second conduit conducts the slurry and air from the container to an applicator from which 
the slurry and air is sprayed into the oral cavity of a human. The second conduit is at 
least about 24 inches in length. By operating the device at an air pressure of between 
about 20psi to about 50psi when an applicator is used that is 2 or more feet from the 
40 container, teeth cleaning can be accomplished in the home in a safe manner without 
causing damage in the oral cavity. 

These and other aspects, objects, features and advantages of the present invention 
will be more clearly understood and appreciated from a review of the following detailed 
description of the preferred embodiments and appended claims, and by reference to the 
45 accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective schematic view of an oral care device; 
FIG. 2 is a schematic view of the operational elements of the device of Fig. 1 ; 
5 FIG. 3 is a sectional view of reservoir 16 of Fig. 2 looking along the direction of 

lines 3-3; 

FIG. 4 is a perspective view of the applicator 24 of Fig. 1; 
FIG. 5 is a sectional view of the applicator 44 of Fig. 2; 
FIG. 6A is a perspective view of an alternative nozzle design; 
10 FIG. 6B is a sectional view of the nozzle of Fig. 6A; 

FIG. 7A is a perspective view of a further alternative nozzle design; 
FIG. 7B is a sectional view of the nozzle of Fig. 7A; 

FIG. 8 is a perspective view of the applicator 24 of Fig. 4 with an alternative head 

design; 

15 FIGS. 9A-E are perspective views of various head designs for the head of 

applicator 24; 

FIGS. 10 and 1 1 are partial sectional views of alternative designs for applicator 

heads; 

FIG: 12 is a perspective schematic view of an alternative embodiment oral care 
k ft 20 device; and 

p FIG. 13 is a sectional view of the handle/head of Fig. 12 taken along the lines 13- 

«p 13 . ...... 

lj DETAILED DESCRIPTION OF THE INVENTION r. : 

in 25 

As shown in Fig. 1, an oral care device 10 includes a housing 12. A push-button 
J** 14 is used to turn the device on and off. A slurry reservoir 16 is detachably secured to 

housing 12 and includes an air-tight screw on top 18 which may use an o-ring to seal the 
container. The reservoir contains a slurry of water and abrasive powder (e.g. a particulate 
30 such as sodium bicarbonate and sodium laurel sulfate. . .a foaming agent). Other agents 
can be added to the slurry to perform various functions. For example, fluoride can be 
added to prevent cavities, hydrogen peroxide can be added to whiten teeth, and mint 
flavoring can be added to freshen breath. A set of four rubber feet 20 (one is not visible) 
resists sliding of the device on a bathroom counter. A hollow, flexible plastic tube 22 
35 connects a spray applicator 24 to device 10. The water, air and particulate are sprayed 
from the applicator head 25 into the human oral cavity for cleaning purposes. 

Turning to Fig. 2, the operation of the oral care device will be described in more 
detail. An electric motor 26 is connectable to a power supply (e.g. 1 lOv 60hz) by an 
electrical power cord (not shown). The motor is connected to and operates an air 
40 compressor 28. The compressor supplies compressed air to a tube 30 at a pressure of 
between about 20psi to about 50 psi. 

The compressed air exits tube 30 into an air ballast 32 which is used to smooth 
out the air pressure in the system. An adjustable valve 34 is connected to the air ballast 
by a tube 36. The adjustable valve can allow air to escape from the device in order to 
45 fine tune the air pressure in the system. Valve 34 can be replaced with an automatic 
pressure regulator. A tube 38 conducts compressed air from air ballast 32 to an inlet 39 
of slurry reservoir 16. An over-pressure valve 40 is connected to tube 38 by a tube 41 
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and will open in the event the air pressure exceeds a pre-set limit. Air, water and 
particulate exit reservoir 1 6 via an outlet 43 into a tube 42 which conducts the mixture to 
an applicator 44 (different from applicator 24 of Fig. 1). 

Referring to Fig. 3, reservoir 16 holds a slurry 46 (in Figs. 2 and 3, top 18 has 
5 about the sYme diameter as reservoir 16, whereas in Fig. 1, top 18 has a larger diameter 
than the reservoir). The ratio of the particulate to the water by volume in the slurry is 
between 1 : 1 Oito 4:10, and preferably about 2:10. Compressed air enters the slurry by a 
tube 48 whicl^s connected to inlet 34. A check valve includes a compression spring 50 
which urges a ball 52 away from the spring to close off inlet 34 when the air pressure 
10 drops below a p)\e-set limit. This arrangement prevents possible back flow of the slurry 
into inlet 34 and Beyond. Tube 48 extends to near the bottom of reservoir 16 and allows 
the compressed ai\ to enter the slurry. The air agitates the slurry, creating bubbles and 
keeping the participate in suspension. The air bubbles, laden with water and particulate, 
rise away from the ibp surface of the slurry as a bubble foam 53 (see US Patent 5,203,698 
for more details). Tfte continuing air pressure into reservoir 16 forces the air, water and 
particulate through outlet 43 and tube 42 to the applicator. Fig. 4 discloses applicator 24 
from Fig. 1. Again, the applicator is connected to the slurry reservoir by a flexible tube 
3 22. A fitting 55 secures the tube to outlet 43 of reservoir 16. Tube 22 forms part of a 

g conduit for guiding theair, water and particulate from reservoir 16 to head 25 of the 

Q 20 applicator. An on/off fltow switch 57 is pressed to allow flow of the air, water and 
3 particulate to head 25 anM released to disallow flow. The conduit extends through a 

p handle 54 of the applicatqr to head 25. The conduit then splits and passes through a pair 

P of manifolds 58 which each support a pair of nozzles 56 (only 1 pair is clearly visible). * 

* Within each manifold 58 the conduit splits again and connects to the two nozzles on the 

^ 25 manifold. The air, water and particulate is ejected from the nozzle(s) in a way to safely 
remove plaque without damping any hard or soft oral tissue. A plurality of bristle tufts 
60 are also secured to head 25. The bristle tufts are primarily used to guide the placement 
of nozzles 56 within the moutft, but the bristles can also be used to simultaneously brush 
y the teeth. Accordingly, air, waver and particulate can be sprayed primarily onto the teeth 

3 30 and gums to provide enhanced Cleaning. 

& Other means can be used to keep the particulate in suspension in addition to 

pressurized air. For example, a mechanical device such as an impeller can be used to 
keep the components of the slurry from separating out. Alternatively, a chemical 
surfactant can be used to keep the particulate in suspension. 

35 It is preferable that the system be cleaned after each use. In order to clean the oral 

care device, top 18 is removed from reservoir 16 (see Fig. 1). The reservoir is rinsed out 
with water, and then the reservoir is filled with water. The reservoir is tipped upside 
down and then switch 57 is pressed. This allows compressed air entering reservoir 16 to 
force water out of outlet 43, thus rinsing out the system downstream of outlet 43. 

40 The head of the applicator can have a variety of configurations depending on the 

particular cleaning results desired. Fig. 5 is a sectional view of applicator 44 shown in 
Fig. 2. A flexible tube 62 extends through a handle 64. An on/off flow switch 66 
includes a lever 68, spring 70 and pressure nub 72 that normally pinches the tube closed 
as shown in Fig. 5, thus stopping flow. When an operator presses lever 68, nub 72 is 

45 lifted off tube 62, allowing flow of the air, water and particulate. A quick disconnect 73 
allows easy replacement of nozzle 74. The nozzle includes a neck 76 which allows easy 
access to all locations in the mouth. 
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Figs. 6A and 6B disclose a replacement nozzle with a brush head having a brush 
head 78 with bristle tufts 79. Figs. 7A and 7B disclose a replacement nozzle with a 
rubber cone 80 about a nozzle tip 82. 

Fig. 8 discloses the applicator 24 of Fig. 4 with an alternative head design. Here 
5 the bristle tufts, manifolds and nozzles of Fig. 4 have been replaced by a single circular 
nozzle. 

Figs. 9A-E show various configurations of applicator heads. In Fig. 9 A, an oval 
nozzle 84 is provided which can spray a broad pattern to cover relatively large tooth 
surfaces (e.g. the buccal face). A second circular nozzle 86 is provided and is slightly 
10 longer than nozzle 84, thus allowing nozzle 86 to reach between teeth. Nozzle 86 is 

surrounded by bristle tufts 88 which, among other things, provide a sensory guide to the 
user for the proper placement of the spray in the mouth. Fig. 9B is similar to Fig. 9A 
except that nozzle 84 has been removed and nozzle 86 is shorter. 

Fig. 9C has a nearly full compliment of bristle tufts 90 with a single circular 
15 nozzle 92 located somewhat centrally on the head. Fig. 9D is similar to Fig. 9C except 
that the circular nozzle has been replaced with an oval nozzle that is located further 
towards the free end of the head. Fig. 9E is similar to Fig. 9D except that a large number 
p of the bristle tufts have been removed. 

,g Fig. 10 is a partial sectional view of an applicator 94 with a head 96. Two nozzles 

lip 20 98 are connected by a conduit 100 to the slurry reservoir (not shown). The air, water and 
p particulate from the reservoir travels down the conduit to a pair of orifices 102 and 1 04 /v 

=p ■!:• and then exits at nozzle tips 1 06 and 1 08 to provide a dual spray. 

Fig. 1 1 is similar to Fig. 10 except that orifices 102 and 104 are connected 
respectively to conduit 1 00 by a pair of manifolds 1 1 0 and 112. 
I'". 25 Fig. 12 discloses an alternative embodiment oral care device. The main 

L difference in this embodiment is that the slurry reservoir has been moved from being 

I~j attached to housing 12 to within a handle 120 of the oral care device. As such, tube 22 is 

I 7 conducting just compressed air from the housing to handle 120. 

}|g Turning to Fig. 13, a sectional view of handle 120 is shown. Tube 22 enters the 

30 handle at one end, allowing compressed air to enter the handle. A check valve 122 
operates the same as the check valve described above with reference to Fig. 3. After 
check valve 122, a rigid tube 124 further conducts compressed air within the handle. 
Tube 124 has a beveled end 126 the purpose of which will be explained below. 

A flexible plastic bag 128 contains two chambers. A first chamber 130 contains a 
35 slurry while a second chamber 132 contains water. A new plastic bag containing the 

slurry and water is used each time the oral care device is operated to clean a person's oral 
cavity. To load the bag, a plunger cap 134 is unscrewed from an end of the handle. A 
ridge container 136 having no top or bottom is then removed from the handle. A new bag 
is placed in container 136, and the container is loaded back into the handle. As the 
40 container and bag are loaded, tip 126 of tube 124 punctures chamber 130 of the bag. 
When the bag is fully loaded into the handle, chamber 132 will not be punctured by tip 
126. Cap 134 is then screwed back onto the end of the handle. 

The device is then used to clean the oral cavity as described previously. Switch 
14 on housing 12 is depressed to activate the air compressor. A switch 138, operating 
45 substantially the same as switch 66 described above, is depressed to allow air, water and 
particulate to flow under pressure to a head 140. A difference is that handle 120 should 
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not be tipped too far away from its vertical orientation shown in Fig. 13. The vertical 
orientation keeps tip 126 submerged in the slurry. If the handle is tipped too much away 
from a vertical orientation, tip 126 may not be submerged in the slurry and the device 
will not operate properly. 

5 When cleaning of the oral cavity is completed, the oral care device is cleaned as 

follows. Handle 120 is tipped upside down from its orientation in Fig. 13. A plunger 142 
of cap 134 is pressed by the operator to force the cap towards head 140 against the 
resistance of a compression spring 144. Such motion causes a portion 146 of the plunger 
to press chamber 132 against tip 126, thus puncturing chamber 132. This allows water to 

10 exit bag 128 and be forced by compressed air out of handle 120 and head 140, thereby 
cleaning these components. 
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